Angiotensin II decreases cGMP levels in neuronal cultures from rat brain.
In previous studies we have determined that both cultured neuronal and astrocyte glial cells prepared from the hypothalamus and brain stem of 1-day-old rats contain specific receptors for angiotensin II (ANG II). Astrocyte glial receptors are coupled to inositol phospholipid hydrolysis, but there is little indication of the intracellular messengers or signal transduction mechanisms coupled to the neuronal ANG II receptors. In the present study, we have determined that ANG II decreases cellular guanosine 3',5'-cyclic monophosphate (cGMP) levels in neuronal but not in astrocyte glial cultures. This effect is both time and concentration dependent and is inhibited by the ANG II-receptor antagonist [Sar1,Ile8]ANG II, showing the involvement of specific ANG II receptors. ANG II has no effects on particulate or soluble guanylate cyclase activities or on efflux of cGMP from neuronal cultures. However, the effects of ANG II on cellular cGMP content are abolished by pretreatment with the calcium channel blockers cadmium and nifedipine, and by the nonselective phosphodiesterase inhibitor 3-isobutyl-1-methylxanthine. These results suggest that calcium entry and possibly activation of a phosphodiesterase enzyme are involved in this ANG II-induced effect. This represents the first demonstration of a receptor-mediated effect of ANG II on an intracellular messenger in neuronal cultures. The functional role of cGMP as an intracellular messenger coupled to ANG II receptors in cultured neurons remains to be determined.